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(54) LEAN BURN ENGINE SYSTEM 

(5 7) Abstract: 

PURPOSE: To obtain a lean burn engine system capable safely and economically supplying 

hydrogen. 

CONSTITUTION: In a fuel reforming part 20b of a plasma treating device 20, a mixed gas of gasoline 
fed through a second fuel route 16b and an exhaust gas from a main body 12 of an engine is made into 
plasma, an exhaust gas composition is made harmless and hydrogen and a lower hydrocarbon are 
formed from the gasoline in the mixed gas. The gas after treatment in the fuel reforming part 20b is 
supplied through an exhaust gas recycling line 46 to a route 12a at the suction side, mixed with air, 
blended with gasoline fed through a first fuel route 16a into a given air fuel ratio so as to carry out lean 
burn and supplied to a combustion chamber of the main body 12 of the engine. In the combustion 
chamber Of the main body 12 of the engine, hydrogen and gasoline formed in the fuel reforming part 
20b is burnt to carry out stable lean burn. 
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1 

t»*«2] wE^x^jasaH*. we««»#s 
cD^ai^^^, ;/5X^fbt-£ifeaj:#x&£iSis£> S&E i0 

■£*i«WttfcR«£*«A, • 
A. 

[it m&Xyx^mm&'vx^x^itistiz 
muz*. **mrt**mu ; £&&ffixitz.£&ft&t 

[0 0 0 1] 

tTU->A'-> £"5JfBfcbfc'J-:w*- 
>x>^>v7^Al::|irr*. 
[0 0 0 2] 

n?z£T. nox vstmmtm om^^mt^n 

fttCDS^kfriwStfS-^tT, «Sfc*5fe£fbU JttSE . 
■W«fi»w*»«Rtt€rPJ|g»C"r*a«^ 6**1 

& ^ 5 ICWAMR bT^S. 

[0 0 0 3] 

[%Hj^^bJ:^i:-rs^jS] ba>u *mzmti> 



^W7-2 9 2 3 7 2 
3L>i/>&&W)&m3:>i;>£i%7LtctZ\Z\*. sgco 

[00 04] -^cit, XRwcommt. Tkmz^fr-o 
mmm \z&i&-rz> ztwzzv - >/t- >x>>?>-> 

[0 0 0 5] 

^xvftbr**&«^$-fr*^9Xvftiafflt, 

co X 7 X *7*Z13SS&'C3&£ bfczka* & g&E&ft£<09fc&fl!l 
(C&*&T S 7K*«»&#a £ & u - >a- >X > v > 

#aj#*s, ^^x^br^tti^^^sspi:. mum 

W€r8SjPbT^6^X^fl:"r*^i:TltrE**&«^ 
£i*S^&R^<h&<iA, WEzk^&^I&te. 'WE 
*8^KfiST»^bfc**&^tr»ai^^&lSaEj»5«l^ 

©K^#it«i&rae:tTtttEe«i€:3ij53t-r*. 

3E*©»9mi. Sl^lE«CDiJ->;l->x>i? 
>v7fAi:, -iitrE^^X^fflffifiBTy^X^Ybsns 
*&«flj-r**«i«i¥ii!fe^#$"frTWEew 

U— >/\*->x>^>>-x-xAtc^v^T> SuEtfHbfc??* 

^ioMtit, #yu>&<surr*££TttiE@ 

[0 0 0 6] 

[^] 1 8B«cD'j->;t->i>5;>i/7f a 
Tit, y7X^«a«^[««ic»]«snfe««t^5 
x^fbbr**€:38£s-frs. Tkm&ft^m** z.<ox 

7 XT $aS£BTf£± b75:zK?fc IwflMfcT 

^^x-^ftiaBRo^m^^^aiw^ flK&ss^s© 
co^m^^ tck#£8sjn bx^ & ^^x^br a utT 

7fc3s£%££^*. *#«l&^ik^ jR^BkRfiBT«± 

bfc**&^»ffi^x^ji«[^©Kfafi!iic«i&r5. 
s&UD^a^, y^x^^^T^^xvib^na^ti 

[0 0 0 7] 

[HJ60O] ^T, ^^9JcoU->/n*->x>v>~>X^ 
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(3) 4$BW7-2 9 2 3 7 2 

3 4 

wr*. ant ^io^^jic«t^'j->/ , c->x> 1 8&mnz>mmxx\*s m2&nm9&i 6bto^ 

ij->/1~>x>^>->XxAl 0£, glfr*<D B) , «|&n3 4&aoTjaR»BfcH8l52 0 brt^«A$ 
Kib®i:LTa^Ufc»'&JC^ViTlft^'rS^ &#*ifta& 2 8 fcaoTJ»HlG>*tin 3 6 

wsttts*ifcx>s?>##i 2t, :ox>i;>*fl£. 7Xv*t*r£,fc5i::fc^Tv>*. ^o^xvfcc:^ 

H*. [0 0 12] :77X^8ffl»2 0©3ttB«5 2 0 a«b. 0 

[0 0 0 8] X>5>>*#1 2C!)R§W$— MCli. XP 2 fc^Ufc«8*^3k«fiB 2 0 b tm^kom^^VX^^ 
y hfr/VV7*WWf£t\t£&&tim&l 2 a**, ttft W6Sn«*#©**3^&; «R»Bk«fiP2 0 bTtt 

>^16H »l«ftMiaaft*UT, M«9K «2 0atWM»2 0bfctt, SV^C^r— »^3 

I2attt«snw5. 2 a'fc»l 0, 3 2*t*oT»SCU&»W^O«satt»t*U 

«»*»yx;k a*v>tt^>^:xU*tfKt*snT^ «2 o atj»s^acRW2 o b^^&«ffi2 ■* 
s. MittMtti 6 a&ioT^n^^vuv a? n-^n, #BEb7>*4 oi^oTtEWa^n^J: 

tt, ^cTjB8^«»yx;Wc«fcD»fc$nTxr^u ^:^t^s. £<D&mffi2 6icran£ft*mfffct 

5. ' «»«4 2t***EE«»tt, *Blffl2 0 at«R»BfcH 

[0 0 0 9] 2 b^fett, MUMBi 8 pB2 0 b tTMtfiSfrOWiiWftSOT, 

sumssi 8^o»a3^x<o«isft&iaai-r*/w^s [0013] mm* 211 cpu w^mm^n) 

it6*lTV»ft. Sfc, HtSUSji&l 8tM^>^ 1 6 ROM CJ-H ■ *>'J ■ Rl^RAM (7 

Mfctt, KS2K»aKl 6 bjOTRtt&n-EV*. • 7£-feX • ^'J) W^^UMl/TW. 

2^ras§i 6 b tmmmrns* 1 8t©iaw»i:n - ^oiw»«4 2i:it ^^ys/a^-fe^u-^y^-fe^ 

-Hltf 2 0®illtiff2 0 at«HM»2 0 b^Clttt -feJUB*. J>y>06», *5ViU»ttlffl2 0a, 

anr^a. *43cM*2 0 b^o^x^AS^ic^cx, ?^xv«i 

[0 0 10] B2fl ^XV«13SR2 0 Kfett**!*** 31»2 0<OMffi2 6»CRJ3lD-r*tSflE*IWW'r*J:5t 

&R^2 0 bOft^i£&^L*:fcCDT&£. JLOEKC froTWS, 

wfJ:3fc* «5^HaS2 0bTtt, 23><DE§m#2 [0 0 1 43 SfM2 0 aO^ffiJH M4 

2, 2 4*±Tfct*tl»tt©«fi2 ^l&^mta $ntV^. M4 4tlTH ;* * JWStf fcftfc 

enTVia. ^Mflt2 2lt »»©EHff-2 2 afcJ:^ 40 a. *6VittH7C*fcli«ffiVi*. SttfltfX*© 

at5*^MK2 8&wfn^«±^i:»^T «4 4Tfflsnfc#m^n (s^-frT) m 

£U:<B&»m#2 2, 2 4^tS2 6H -#$J «r^UT^«5littW$n«). — 2n «»BfeH8|5 2 0 b © 

g$ns:tT, n«i:RS«sn, ^-»^3o, 3 >4 6c^n, «fi««2 0bTM*n&»tt 

[0 0 11] Hi Ic^UfcflfSUBfflfcl 8fct. jKS^ScH «M»J:D±««K«l&*n*J:«5JCftoTV»ft. 
SIS2 0 b©&>r— »£f3 0, 3 2 lc*ft-«a¥HSM* [0 0 15] 5 t«J««nfc^tt«0»f^ 

l:M*ftfc««P 3 4 l:«RSnTVift. niiM 50 I^^TK^t^. ST, ^7X7j!!lIi2 0 
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7{bsn*. mi;:«fcoT, ^^^©noxH n 
XCO2 , h 2 ofca&wtfl&ssn*. 

[0 0 16] -2k 2 0 bTH 

m@2 6 \z£-z>T-7?x-?<t2nz>. uOtt, 

^tb^X^CONOx, CO, HC^H #ffl$$2 0aT 

i26 fcEPUDSns«fftt* »»Bk©«2 0 b IwiftAT 
S^^T.OS^I^CT, HfiWffl 4 2IC J: o«s»$n 

* c tftsa^fc^fctt. &m®2 6{;:epiHrr 
[0 0 1 7) ^±CD^3StU;0, *RttSfeMK2 0 ba>S> 

>4 6«^bT»»fiiaKl 2 atd««6$n*. 
X>v>##l 2*S<D#ai;tfX*fcfck NOx^CO 

[0018] ij-wi->x>^>^fAi 0 
x>>?>^i 2oi^rti:»Asn. #s 

• ##1 2 0^#— b*^KSlfiflfflK 1 2 a-^gftti^ 

n, tn^nftofij^Ty7X-7^M2 0 cosmic 
[0 0 19) &±wai,iz&5\z, *mmmvft~ mm 



& 1 6 b tO»tt«B5»Ttt, #ffl#X<0J»lC«fc-D #V U 

[0 0 2 0] 03C^f $6 2 filial 

6c©*«S8W«2 0bl:ttttU «»Bfe«€P2 0 

^mg&2 0 a-c«i3isnfc»ai^x&, «ah ei3ic 
•5iw, ^ms?2 0 aT^a-rsiiico^ai^^^^^i 
[002 n"*K, ^ 2 ommm \zx * u - > a- >x 

20 *««H Z7^JrtHtX>s;> ' 

•##1 2©R£UHi£©MK:, y^Xv^S^S 2#SB©! 

^fett*«S^BfeKfi5 2 0 b t^Ofc^fc^rb-TV** 
(B2#D . 

[0 0 2 2] m&?>? 1 6©JB1**HM*1 6 dte* 

^x^siraws 2 tX7^U-tl 4 

AK5 4«^n, ww;x^^vj>s 

i*AK5 4ftl£{&Jft^S«fc5ICfeoTV>*. ccomi 
30 KMK 1 6 d tO«BI»J: D^5X^«M5 2fll 

*. Mi&issen da^-fr 

&»cbfcD* «»yx;i^lwJ:oT7K*« 

i§TH, mftVXO* (H 2 O) (DfrtS.*?* 7^M%, 

tX>y>« 1 2 t^^O^AK 5 8 tCte, 

1 6 OW, 2 JKS^ilKl 6 etimmZtl, zfyX^ 

[0023] ^©A^ii:»rt«nfc»rtB«©»^ 
ic^v^rsj£0j-r-5. x7^u-ti 4^e>9?A$n^ 

50 \z&m-zn* m2X7r,Lfr£o\z. ^jEEd^up^nfce 
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(5) 
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[0 0 2 4] ££3T, Z.<Dt£<DRl&-C\** $VV> • 

LTV^COT, y7X"7»I«5 2|*3TH * (H 
2 O) mtOK^t^llOHlt^D, ±fct<Wt 

«2l»i»l 6e*6«*nwyy> 

[0 0 2 5) »±IM!L'fc«fc5K. ^2 0»TH 
5 6lCfcoT:/7X^«ySW5 2^\0?g^ 

X^^S2 0<D&&mU2 0 a Xtf JfctfBfcKSP 2 0 

^^i^t^ctT, ^vu>^&X7Xv<b*r^ 

^86 6 2 0^«llCB2«SnfeP3«^«^«5««6 4 
g»6 6 t&fxfc^7XV&tf 6 0 ^^ViT'bct 

^T^-r<t3ic, 2tnm&e g t<om<o 30 

&m&mmv* #EK7>x4otaoT«tS6 2 

x^tesn*. 

[0026] tt, ^±o^««TJi, #yy>ft^ 

#J tflStt ^ * & ^ — Jl^cD^HbTK^fc^^ & 
**fe£tfUT%>*V». HBB3fc»«2 0 b-^y^ 

xvs&^g&s 2-cfe^$n&**t(ffiR^b**©rt» 

*^o*£x>:x>*#i 2»c&j£T*<fc?i::bT s fc<}: 
v>. »c x>v>##i 2 (DOT Wyy» zK 40 

*oTt><fcV>. X>v>>*#1 2«4tUT 

#V«J>fcJ8^*i#IC. zK*R£ffl©*RttfcbT** 
;-JHfcfflV>Tfc«fcV>. 3§2&*4ji&l 6 btfli^ffljl 
ttl8fc©»jffiam a*Wi£2«8ttifittl 6 . 
^£A8 5 8 £<DmffiUft\Z$>^T. #V U 



OT?7-2 9 2 3 7 2 
O^feffltf X<D&£W8 bT# V >J >£^f£2i±* fcO 
[0 0 2 7] 

[01] *»^cot;i<o*lfify*wJ:*u-wt->x> 
[0 4] *rw<d$&2 <D&mm CI £ * 'J - >X > 

[0 5] »l»^2 0«JB«lC*^^?icH«i:^ 

10, 5 0 u->/^>x>> ; >yXfA 

1 2 X 

14 X7^U-t 

16 mm*>? 

16 a, 1 6 d 

16 b, 16 c, 16e $2jKftjlft 

1 8 mmmm& 

2 0 ^x^wm&w 
20a mmm 

2 0b jKS^BfcKSB 
2 2, 2 4 
2 2a GDBr 
2 6^® 

2 8 xxwim® 

3 0,3 2 tr-z/>y ' 
3 4 

3 6 gtttiP 

4 0 #ffh7>7 
4 2 fMTO 

44 mm 

4 6 »fmtsm^> 

5 2 y^x^sra^ 

5 4, 58 

5 6 Tk&m&m 

6 0 y^XT&m^ 
6 2 - ftgpgfli 

6 4 ^mfii 

6 6 ffitiW 
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